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l^me©fltrlE^2fiiJil{c|P!|?5El-5B2 3^SJi : tc^o 
mm ; WiaiK^^<!MtJ|sf*«^rt<^ Kw-'C ^-^IS : Miay- 
»^ -C4) o T . m^m^m -mm- mmm <r> m i 

^2fi!lMi<ora{c#ffiL. HirlEK^ki^-S'fki^-ef^t:'^ 

^l^(DfIfS||2gP^>twr^JC#l5E-t-S, tw^O^Stt 

ry 3' h • -J^-b • >^yiss. 
iit*«3i ^yys'h-'j^-b-^^yigiit^fco 

m« ; MfB^^^«5|sf*«:rt(0 ^'^Sc ; «ffi5y- 
<o±ic#?t-r-5Kffi€ ; Mfay-:^mJgc{ciP!^gi-5SfriB 

^i^tottria^ 2gp^^w±(-#«E-r5ii 1 

^^;jswiB^ 1 mm\i9m:^-<-^km^m i ^«e««r 
2«t roFsUc^ffi mmmm-mm-mt 



2 

%\mmmt£f^%2M%f^'mt7.-<-^ ■ kx^x 
ysi^s. 

^^y • ir/KOTU-'f-CfcoT. WiaT^-rrtO=&;!<^ 
y ••fe/niWIB^^^f*«tSrtoy-;:^^iSc. ^+4^/1^ 

fay-;^^^S:tfriaKU'<>'^«*-6,PiTS. tci^© 

Wifs.^^^A^m<om 1 siJ^5-©±»cn5q5E-f-5^ 1 Sims 

Mia y-;^^«(c^ft-t-5ttflB^-y ^/i^«<o^ 2 

<D±{cmE-f-^f^2mnMt. 

^ y • ±/u(DT ; MIET L-f iH(r>m^Wk<Dm<r> b 
*>B 1 3?^J^c*DV^T«-p<^ y • -fe/K^MS K w v^istc 
1 K's' Hft ; Miar wrto«riB«i6:<o?ij 

20 ro9*>^23?!Hc:4ot^t:#y^y • -tr/K^MIS K W 
«ctcig-a-$ix6^2 If y h«S : MIBT WrtWStfia«» 
05fT«O5*)^ltTlJ:*SV^T#P<^y • -fe/KofirES«iy 

- h fcife-g-$iT,5^ 1 mm : «(rfBr rt<otiiia«» 

ro^T0 5*>ll2^T^ct5v^T«■y^y • -t/ucoMfa^J^y 

- htcfg-a-stv5^2jijii» ; Mia^itTrtw#p<^y 

^m2ymm )^xxfmmminisxxfmsim2nf^(D 
^;>t^v •-fe/K^MEy-;^«tstcife'&$H5y-^ 

y-h->^ysiB, 

[i»*«5i xT'y y b • y- b • ^^ysgaT?fco 

y • ir/Hi, 

«fllB^^^«f$:£«f^<Dy-;^^«, ^-v^/w^tSioitFK 
W>'«lSx-*>oT. «ifffi^-t^/i-«lS/5st(Fiey-;^m 

m. ^-r^/i^misi:tj^\fu^i^mmt. 

^la y-;^«Hgctc««-f-5«fiE^+4^/i^«ro^ 2 ifp^^ 

ms.m 1 fi«Ji<o±»c#?£i-5a«iy- b ^ 
^ y • ir/KOT : ffFiar V'-r i^ottriB^^ro?fiJ<D 5 
1 3^J{ctiw^x=s•^ * y • -fe/wowiB K u-r >'mmic 
m^^tii>m 1 If y bn : friET v-rrt<DffiriB«»ro?ij 

50 <D5*>^2?lJ^^:t3V^•C#;<*y • -fe/Kom KW:^® 
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3 

• -fe/Kogfie$ij^y- Mii^'&^ix?)^ 1 unm Mia 

5^2©liSilill : 4oJ:t/«flE^iff*5j:05flfrlE||2=fTf*J<^ 

(0 0 0 ll 
[00 0 21 

e<U^}B*^t6$ii^ti'fci£Sl*ffl;^^y (EEPROM: Elec 
trically Erasable Prograraraable Read Only Memory ) 

%n-r^^tf)^-Q^i>o EEPROM-fe/Ki, 

v?^^ (FET: field effect transistor) ©^^WtC^^ 

[000 3] EEPROM-fe/Kl, K U--r y V 

6. Z.(r)tz.1b. EEPROM-fe/l'rtroFET -^vtifyXl^if 
fc-V^TrtS* U<'<f'\ EEPR0M-fer>'Hi:/a 
I 0 0 0 4 1 5 v^^tf^wp^f^^^fttt. y-;^fflB 

filjj^j/ h • ^-y y-¥aA*flH'''XEEPR0M5r7°a^7$ V 

^^■rsfctt, y-;^««t-ps^-r?>^^4^/i'®««-gi5 

l8f=se^y^rttf--^^>'i^^Sri:o-c*P3t$ttT*»b, W 



(3) 

[ 0 0 0 5 1 iieoT. m:hi^m\cmfi^n.t>mi^\cm t 

L<. i^y =vBa^*dS^V^^i:;6sa*H/\ 
[0 0 0 61 

10 [HffifiSJl -/StC, *5ie«l4^ff5H4;<*y (NVH: non 
volatile memory ) mtt. NVMjaiJ:T^-fe:Xi-5:fr^ 

t^m^-t^. *^WlcJ;tj. NVM ^gii, y-;^#3S 
(FET ) Sr^ixSo NVM gBSr:?'n 5 

y-h(DT\ch^±^mnm (fctxii-tgis-^jkv'y 

h 7 S' ^ • h (charge trapping site) 

tP, NVM fct;?LlJlE7L/<C^<0||2fiH4(?3m^t^ 

^ y •¥^f'^*>'i^i«*-e5^'fk-> y 3>'«rtfcaA-t-5 

(0 0 0 7] 01 14, *5IMf-J;5NVM -fe/H 0/iifro 

><.yy s' h • h • 7<^yi^aro»r®li|-e*>?>c nvm 

^ttSi^f-, NVM -fe/H 0(4«^6^JC»ji (^a^7 
40 ^V^) *3j;WB*ii5oItg-Cfe5. g^o-C, NVM -fe/H 
0J4, S^WfJ:tB*Sii^tg«SISilFffl>*y (EEPRO 
H: Electrically Erasable Programmable ReadOnly Hem 

ory ) -tr/wirtl^liHSo 

[00081 wsiy- vrnm 1 5 s« 1 1 <o±»c# 

ffi-t-5»«Ji 1 4 1 A<r>±.<omiSi^'- y 1 e 

SriixS. StR^-h 1 614, Sl>lc5*[6l-r5«i]Sl 
7. 1 SSr^ti-S, LT, 1 414, iS&3-^-y 

;>t-<5' (nm) /^V^ UiK) 3 0nm«)9;ff Sr^-f 

{b->y avg-efe^, a*iy-M ett, $iiiJii4± 

60 K:^mJiSr7'!J?i?i^^i^tSJ;tJ5>'^•^'-::li'^-^5r^:^c 
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10 0 0 91 K W-r V^IS 2 2 >!i5igjiy- h 1 6 WftiM 
[ 0 0 1 0 1 fci: xlJZlK'fbv' y 3 2 3 if(Dmn. 

mi)^. m^y- h 1 6 (om&. i ? , is tcps-rs 

ffii 2©Sl5^>«±|c:?gfiE$jx2), »*L<I±, -ft-fks^ 

y =3 ^'g 2 3 14. tct ;t 5 nm/j: V> LiKi 1 5 nii>(Dm^ 
fflV^T?i^J5£$iX'5o ^Wtity'^±:^it. filliSl 7, 18 
3 2 3 tttlH 1 7 , 1 8{c:?SoTt?i^fiS;$tv5o S> 

*E 1 2 itC-^-fki^ y =" 2 3 iSJgfil^ixSo •tew 

3lifi0tJ(i^*3l^rl4, z^-ftv- y => 2 3 it, iitf^y- 
h 1 eiciti^il^it^^i/^^aJii 4ogP:5^±{cJi^fife$ 
iT.5o fctx-tf, jSaSnm/jrVLiKjl 5niii<?5»;'fSr^r-t-5 

M'ftv' ])=i>m2 4 ifi-mit-y y = 2 a (o±{cji^^ 
gf^ti^ y 3 ^-g 2 8 * ^«)»J<o^s€!Ss^{bv' y 3 :^Ji 

2 4ro±»Cill?fi£$lxSo HK^bv^y 3Vg2 8(4. 
v^i/ 3 v^n -fr ;^ 4 fc«igiK^t::/o-fe Sr^l ^T?i^J5g■r 

[0011] -g^-fki^y 3VS2 3, m.^ti^v^>m2 

4*5j;o!-g!'fk->y =>'®2 8«. mt^-M^tm-m 

it<^ (ONO: oxide-nitride-oxide) fflSgP 2 5 5r7i?J5Ei-f- 
5„ rixJ4^«i4aS«Pi: tWitvSo ONO a^gi5 2 5 

ix. -mit^yv =''^m2 8(±±^mmmtm€i:i^, nv 

->'y3>'Ji2 4i^t;:?^fife$ix5«1?f h7s':^-f--f' M*i 

TMffl^HS, NVM -t/n 0^5^»/j;x-^<*«f^4r* 

-r5fc*i-i4. jiEgp^«»2 3 t±nf^mm2 8i>m^^ 



5 

I 0 0 1 2 1 ^J^^y- h 3 2 ASONO 2 5 0±»C#: 

arso h 3 2 s^y- h 1 6 \cmm-ti> 

fflSffia 1 fiij||3 uc*fie]-rsffli|M3 3t^^i-^o 

mtLx. mmy- h a 2H:ono 9m^2 5±Kmw§ 

10 OninWff^Sr^-rS^ifefBV'y 3VJi-Cfct). -fb^l^* 
So •9V>^x5ir> Vm^'-h3 2lit. m^V-hl6 

SrJK)«-r€)7'a-fe;^«, SSl-^- h 1 6«>ffi!lill TtcjS 

20 -t-5„ L-d-L. b 1 6(Dfi!lM l 7;cfSofc^^ 

fav-y 3>'{|i]^p?.^-f-J4, NVM -fe/H 0 COftm-ttBI 

f-l^V&^'P\c^^:^tl^ |2|1(C|11;t^$HSNVM Ir/H 
Oir'tcS. 9JO|ll6««J (Bl**-f) »c*3V^T<l, 

[00131 mm^y— h32 nmrn. 3 3 tmnv- v 1 

-f-3 4. 3 5fi^<DM\k:^-<—^7fim^^tii>. 0 
30 ^L<t±. mim:^^-^ 3 4 «SiJii»'>'- b 3 2 SriR 
5o y-^®lS3 6(4^^b!fe^-<— !^3 4<^S-&$l^ 
■5. «?>JtUX. fct;t«y >'«fc«:t|g-^•::^-Wi:^«n 
#SM<0-r :*-:/SrjiA-t-5 g B«-&-f :*-:^aAyn-tr;^ 
SrfflV>T, y-:^mi^3 6 5r?I^fi£-t-So y-;^^1^3 6 
*3J:z^KW^'ffl«2 2tt, ^ttP>WF^tC^Y^/i^« 
3 8*S.:tt-5o ^^■^fi^m3 8i)i. 

KW'W':^««2 2*»fey->^®«t3 6SrB«T5o 
yi^ilEa 8W||igp^j4. ONO mm^2 5i5i:numv 

-V3 2<DTich'o. 'f-^^^umms 8ff)m2^^i-im 
40 isi^-hmmi 5<Dr{^i>i>o m<m:^-<—^3 4. 3 

5 J4NVM -tr/i' 1 0 Jcfct-'TlittS-efeS r t Sra^SISt 

fcV\ NVM -t/P 1 0 t)imt<^:^-<—^ 3 4. 3 5 ^^t. 

- b 3 2cofiiM3 3 tm-t^ini), 
[ 0 0 1 4 1 ONO 2 5 Sr±«B 1 2 itcJI^fife-fS 

m$i^?> (m^-fr-f) o ilS^y-b 1 6±gi5(C$>?)ON 
0 asset. ±^S1 2±tcfe«9^{b!fe;^-<— 1>-3 4. 
3 5 J: 9 fi^a $ n/jr I ^ONoegp 2 5<o^^ m^^t 
60 -f) ids. aiy^:/^ • :/o-fe;^»c*si>TB§5*$ix5,o 
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y = >'^t:'&#)«5g4 2 iim^>f- y 1 6 cD±tC#?5E 
NVM -feyH O<^^0^y-hSSt L-C«l«g-rSo 1^ 

#15EU, NVM ir/H OWy-;^a<£t LT^flgt-S, $ 
b tCx y 3 Wb-^'fei^jg 4 6 K i^-f 2 2 <^± 
{C#SU NVM -feyH Oro KW^'Sffii tT«ltE-r 
5. =>Wk-§-fKlfl|jg4 2. 4 4. 4 6H:. 

tJ-3 4, 3 5 i:fi^$ix5„ rrofc*. rtve>«a 
BS-&->y ^Wb-^*^ ("t^yi^'C K) «agi:fciq^tfix 
5, -y]} ='>'it^mW:^4 2. 4 4. 4 6 It, NVM ■fe/l' 
1 Ort©«^StfiSr««-t-5©-e. NVM -fe/H OWtttfe 
Srefc#-r?>o C^D 3V<b-&i^«J§4 2. 4 4, 

4 6ttNVM -fe/H 0»C*3l>T(iffi3S<O«fifegP5)-^fc5r. 

[0 0 1 51 3>"fk-&i|fc«|j§4 2. 4 4, 4 6<Z)?1^ 

sj»y-K3 2. s*4y-hm«4 2. y 
1 0 0 1 6 1 E sijia?y- h 3 2 imiRV- h i e 

Sr3SS-r.5o ^Jiai^^*- hie»5±l-#?£U/<Cl^0N0 fflSgi5 2 
gl 4«S|ail$*i,So -C^i-vaASrSfTL-C. ©Jftiy- 

[0 0 171 M56$tb5J:5»-> NVM -fe/n Ott, p 3? 

oTfi/iV'". ft#©ll:te^»J^c*D^^-c^4, nvm -t/n o 
NVM i?/n n mmm^mw^i&^\m^^f\,i>v 

y-hFET -efcs, 

[0 0 1 81 0 1®NVM -Ir/H O'^05T^'-fe;i^tt, 30 
<0<»^>Sr-&tP : -f**?*). NVM -fe/w 1 0 Sr::^i3 ify^-y 
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^^^Zt, NVM -fe/H OSTt^^-rSwirJoiU^NVM 
1 Od^tjx- ^' 5:88^^6:: i;-C*> 5, :ittt>tt, NVM 

■tyn ooa5?-{^- n 6. $!iffliy-h3 2. y-;^® 
*g3 6*D<tr;5KW >M^2 2&3f:t©«Etc/<-<'T;^ 

10 0 19] NVM -b/W 1 0 ^9M.^K-^o ^7 5 V^Z-f 

ifyX^yif ' y-;^«JEd5y-;^®*^3 6 (::R3j!)D$ix 
5o y— ;^«£EJ;t) ti^v^r 

ld^/H-Jil^Ljia2 5J?-'Uh, • 
ffili*t3 s}?A'h/iV'»UJie 5sK/Wh-C, 5 Vi^ftlJ 

ffliy- b »Ett, iKi 8 b *t ^ L*U 1 0 J}?/U b T'*) 

[0 0 2 01 y-;^®igt3 6tt, KW>-®^2 2 it) 

• bFET 1 Oli, Ktelgii^- KT'lbf^-rSo av> 

1 00 KW-fVir LTSItgL, K W V®*^ 2 2 d^FET 

1 owy-;^i; LT«l|g-t-s, a^y-b 1 6 

tt. ilS?y-b«jgl 5(DT<^5'-y^^u^t^ 3 B^^^W 
&fi<k\, BifitSffi:$>fc'«t . K u^" 2 2 caiE u- 

30 b«3gl 5©T<0^^*/i^«3 8ro«fS^»;aS3r->'»;:/i9 

-f >®«c 2 2 d^b^^ S*^>!^- b«jg 1 5 t Wmf 
- b 3 2 i:«)[!g«^+4^/i^«3 8«fB!5>S:acX;)!)P]i$ 

tb-So «i^=¥-vy-¥:isy-;^«i^3 efc^^t, /i*5*» 
o«fjtSf^^- b 3 2<DT\^h^'f-\^/i^ms sn^^izm 
m-ri>t. ftiji^y- b 3 2jc*5»t^js«jEtcj: 9 51 to 

y ^^ss^fbi^s 2 3 uxaA^ix, siJis?-^- 
b 3 2 oftiiffi 3 1 icmtE-ti>mtiy y =1 2 4 rogp^^ 

40 rt(cttlS$ti-5o AomW^^yir, fci:;Ui«iF-;SS^ 
■r^/i^J* 3 8 y 3 y)g 2 4 rt{c:«H6-t-5{c 

on, $fJ|J¥y- b 3 2TW^^^/l^*S 3 8|fP^^(OMfit 
«JE;&s±;i55. rwfcfe. f"-r^/i^^3 8 SriiS«iS 
;a5Ti65 •? . * b • =^r^ y •V&A<?3jiat>T*55, nvm 
-fe/H OA^feyn^^TS^'^'aBEASfiNl^^ixfc^, SA 
$tufc=3E--y y •VJi^^tv'y 3 2 4 rt{c«Je$Hfc4^ 
^i<^^^tc/i5, mi^Sfit, fctx-tf^SldSNVM -fc 
/H OtC^&iS^^tbS. -r/i*3*>, NVM -fe/n Oii-:fuif 

60 loo 2 11 T'o^^^?:^^^- :^o-fe;^03Pfl, 
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i5ftSr^/h^t-»x2)c NVM -fe/n OSr^D^ 

10 0 2 2] NVM -fe/H 0SrS^6<]»cm*-r m 

ffi J; 9 fci£v^jB*«'J^»'y- v^^m^^- h 3 2 jcen 
i.m 7 h -c, m^mm^- vn&fi.m- 1 1 jj^/w h 

v>«??tti^^it1-'&::i:^5X't5, NVM -feyn O^ri-B* 

*iy- M 6 ¥ i^flffi^ K V'f 

«c2 2{cWD-t-5, hSJEmS* 

>'^«2 2 it) t<g;i'^m^-<-'Hc$>;50T\ ilJ^y— 
b 1 6<r>T<DT-r^^i-mi$.3 8 gP5^»*«lll{-^j^«ttSr 
^■o. NVM -fe/n 0Sr^B*-r5»J»ft:#ISlfe«»Jt!:*>-i'>T 
Ji, »<l 2 JJ^/W h JfcV ■> bjS^ 5 h rom^s K ^^^isE 
2 2lcenJ!)D^tV. VU^y"mm2 2A^hf-\^/i-mi$3 

5. 

10 0 2 31 y-;^««3 6 tftiJi^y- h 3 2 irwra 
m<r>tzlsblC^ mmV- h 3 2TOf-lr^/l^«3 8S|J5> 
-fery^jcit), y-:^ffl«3 eiiP^-f 

^^^V^-r^hiJEKti. f&my- h 3 2ti:*JV^T^© 
■t;^|j:*5l'>T, IEatt^'flli^S2 3 5r^UT, ONO 

U2 5 (r>mt\/ y 2 4 * x-aA^tt, ^ :i -Qmt 
^{k->y ="^^^2 4*sii:Ke<jic«^e*)cf3t* 

(D^'&'b, ||2^afiis fci:x(i^ffi0;65NVM ir-'H 0 
f Jict>*>, NVM -fe/n 0;fi5m*$^^ 
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/i^mi. 3 8 /6-baA$H5s*fStt«mi^{c J: 9 ^mt 

^^hy yzr ■ f-^ hrtroai?fii5Fowler-Nordh 
ein hV^/l":/ct-fe;^jC*3V''T®l^b7S'7'--!^-'f h 

tt. ONO mmu2 5rtjcjin,>±gpsisi2 8*s-5iie{c/j: 

(0 0 2 51 NVM -Ir/H 0 ^t"-^ Sr^^^^^StSlCJl, 
10 fctx.tf^ll!S®E/ii?W^Sty-;^«ffi^y-^«Jgc3 
6Jc^*p-t-5. Sg«ty-:^SEEi:|ISIW»cS?bv^*»fc5 

J: <0 t>iSv>SKSi h'u-f i^««t 2 2 (;::RPJp 

LiSS) 2 ^^^/P b T-S) 9 , SJ^y- M 6 ttSagmjEVno 
f^-^^tl^o PltVX. mjESBEVDD H:ilQ3 3j?>'Wh*V> 

[0 0 2 61 NVM -fe/H Qt'i'fxxify 5 ^'^^ixSi:, 

5« «iJ^»y- b 3 2T<0^-\'^>'U^*SK3 8gB^><i:, SiJi» 
y-- h 3 2 TO^'fki>' y 3 2 4 
30 ttw^:#«B^Mffi®IJ:t)«v^Kffl[«ES:^-r5, NV 

M -fe/H 0^S?^*$tl5t, ffilJtWy-h3 2y<D-mc-y 

y 3Vg2 4ji^R6<)ica;^W'fttJc^c5*\ fosvMi 
lEl2:^«$ti?>o *iJi*py- h 3 2T<r>f-\^Mm.3 8 

9 K^^iJ^Wy- NV 

M -fe/H OlSSyn^Ty 5 v^^ttSti^, *jia¥y-h3 
2 T<o^ 3 8 S|55J-roWflS«E J: 9 r *s 
*f*H.\ *fc, KStSlJi^y- Miffili, NVM -fe/H 0 

/!l5^H*^^^s^-&, *jisy- b 3 2T(D^^^^umm3 

. ai^7 5:>^''$ttfcNVM -fe/H 0*>t>x— ^SrSSi^^SlS 

ttSttitfi, fci;trtjia2-7'<^i3TV'<T (,iA).« 

Wi^^«t2 2«cife'&$ti,5«i^3Ui*gss (las^-fr-f) 

II. r.cD/h^V'Sjl^r^^LX. NVM 1r/H O^^h. ^ 

fcNVM -IryU Od^fjr— ^SrS£^©.5^«,^-v^/W 
m«c3 8«:^m?S:l#*>, -^r^ Sr«tix5«iSS«:, fei:^ 
60 li^sji OmA £A±i::)c#<''i5, KW>««22U:fe 
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[0 0 2 71 ggffiJS:?'nir;:^(DP«l y-;?<^i|E3 6 K 
3 2T<^^^^/i-««c3 8SfB^{ci:>5aiE|^T«/h$ 

v^iftxSir. NVM -ir/n otcga^tt5x-^t-*|-r 

rutins dH^ii-t") (El 1 tcttiaTj^-frT) 

SrrfrUT K W>^^^2 2(c:^'a'$ix, Ku^:/^^2 
2 1 5 ic J: «9 g^bi^ y ^ >g 2 4 

^{Lv' y 3 2 4 H:|l®6<)tc:*IBS#.T- 

(^NVM ir/H 0{^:Jba^TI^/h$V\ NVM ir/H 0/^if 

[0 0 2 8] 12 2*^. *^PJlcJ:5;^:/y 5^ h • b 

NVM mw^ o<Dmmmxh^o nvm ig«5 o«:. 

So ^::^y b • hFET NVM 5 O(ciol^-r 

• -i^-hFETft, y-;^®«t. vu^c^m^t. 
hn%mz.^m^f\^^o t 1/^^(7) ;^ :7^y y h • y-b 

PET li, l\fyV(Dy'-^^^^^^o S^oT. T U-T 
rt<D;^7'y $/ h • hFET tt, NVM 3iS5 0(Ct5V>T 
\fyY^ ±/Ut h^ittl^o L< rt. NVM 0 

rt<;o;^7'y 5^ b • y- bFET m i idia^i^^tts:^:/ 
y 5/ b • bNVM 0 ir«3t6^JtC^UV^ 0 2 

tt. 4ff4?lJtCga^J$ttfcl 6<BOlf b • -fe/WSr* 

^PJ(cJ:9. NVM iSSSOtt. tt«(7)^(^t?irffiE<^lgc 

[0 0 2 91 NVM ig«5 0«:, y->^«l5 2. 54i:. 
m^mei. 6 2, 6 3, 6 4ir. *tW^7 1, 7 2, 
7 3, 7 4t, }f<yVBSl, 8 2, 8 3, 8 4 t Sr:fr 
LTT^'"lr;^$nSo NVM 3^IB5 Ortc^lf's' b • 

iryHlO. 1 2 0, 1 3 0. 1 4 Oit, ^tl^^tl^ 

1. 112. m3*5j:t;^^4?ijic:^a[S-rSp ^2^T^-*5l^ 

T> tf 3/ b • ir;W2 1 0, 2 2 0. 2 30. 2 40«:, 
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^ti^r'ti^i, ^2, m3i^i:rjm4mc^U'ri>o m 

3tT(C*Dl>T. b • •t/1^3 1 0, 3 2 0. 3 3 0, 
3 4 0(1. ^n^'ixBl. ^2. B3*5j:tJ5^45IJtCte 
g-rSc ^4^TtCiol^T. bf :y b • ir/W4 1 0, 4 2 
0. 4 3 0, 4 4 0«t. ^n-t'ttHl. ^2. ||3*5J: 

t;^m4^j(c>(fi[@-r5o 

[0 0 3 01 y-;^*l5 2«. mift<D\fy b • -t/n 

10, 120, 1 3 0, 1 4 0Oy — ;^112, 12 
2, 1 3 2. 1 4 2{c^n^*HSlSc$ixSo y-:^«l5 
10 2tl, ||2tTOfc*!X b • ir/W2 1 0, 2 2 0, 2 3 0. 

2 4 Ot^y— 2 1 2, 2 2 2, 2 3 2, 2 4 2\Ch^ 

'fe/l-3 1 0, 3 2 0, 3 3 0, 3 4 OCOy— ;^ 3 1 2, 

3 2 2, 3 3 2, 3 4 2\c^in^'inmm^tl^o 

i»5 4rt:. m4lT<^lf 5^ b •-ir/V'4 1 0. 4 2 0. 43 
0, 4 4 0(?:>y — ;^4 1 2, 422, 432, 4 4 2\C 

i:y->^ilfeicjfe^-r5 tTi' b • ir/Hi-euT?N*^?Jx 

SO-C, m*7^0 5.^S:Jg^"rSo w<Dfc«). NVM i£S 
20 5 011. Ml4b^c):t;^||2ffrt(Dtf 5/ b -iryu-elS^^n 
l|3*5j:0^||4tTrt<Dfcrs/ b ••fe/UT**^^ 

[003 11 m^m 6 1 ri, ^1 trco 5/ b • -fe/p 1 1 

0, 1 2 0, 1 3 0, 1 4 0<Dil#^y- b 1 1 5, 12 

5, 1 3 5, 1 4 5(c^tb^*tuSj^$tvSo mm.me2 

fS2n<0\fyh '±ii^2 1 0, 2 2 0, 2 3 0. 2 

4 OO^^y— b 2 1 5, 225, 235. 245 (C^ 

/U3 10, 320, 330, 3 4 0<^3lJ^y— b 3 1 
30 5, 325. 335, 3 4 5 \C^tl^*tvmm^tlZ>o M 
tRil86 411. ^4tT(^tf 5^ b - ir/^4 1 0, 4 2 0, 4 

3 0. 4 4 0 (Dm^V- b415. 425. 435, 4 

4 5(C^*xmg^l^$ix5o 

[0 0 3 21 mmB7 lit, min<o\fyh'±/i^ii 

0, 120, 13 0, 1 4 OOSlJWy- b 1 1 6. 12 

6. 1 3 6, 1 4 6\c^ti^^timw.^t\^i>o mmm? 2 

tt. ^2tT<0Vf 3/ b • '1r/P2 1 0, 2 2 0. 2 3 0. 2 
4 0 (OSIJM^^- b216, 226, 236. 2 4 6\C^ 

n^'nmm^ti^o nm^? 3ii. m3rx(D\fy b 

40 /1/3 1 0, 3 2 0. 3 3 0, 3 4 0 (^©J^S-J^— b 3 1 
6 . 3 2 6. 3 3 6. 34 6 t^l-ttt-eJxeJgc^ttSo *J 
i»j|67 4tt. ^4tTOtr:y b • -t/U4 1 0, 4 2 0. 4 

3 0. 4 4 0(^*J^^|ly— b4 1 6. 4 2 6, 4 3 6. 4 

4 6 K^il^tlW^^fh^o 

[0 0 3 31 \fy bJiSS Itt. mimoify b • "fe/H 
10. 210, 310, 4 1 0(D KU-f i^l 1 4, 21 
4, 3 14, 4 1 4{C^ix^'ttgJS!$tt5o ^yhms 
2(1. ^2^J<7)fcf5/ b -ir/H 2 0, 2 2 0, 3 20, 
4 20<?DKW>^1 24, 2 24, 3 24, 4 24(C-?: 
so tl^*tvmm^tli>o \:fyhmS3it. m3m(0\fyh ' 
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-Irynao, 230, 330, 430(0 KU'l':/13 
4. 234, 334, 4 Z AK^il^i\^m.^fl^o ^ 
S'h«8 4H:, ||4?IJWf3'h--fe-'H 4 0. 24 0. 
340. 440WKH'>'144, 2 4 4. 344, 4 

4 4tC^timgf(^$tl5c 

lO 0 3 41 NVM OrtWt's/ h • Ir/Ml. illEJC 

tfc^\ fcir^tf, y-:^)^5 2*;J;t;5y-:^^5 4Sr 

LT, NVM ^§5 Ott, mi. ^2, m3ioJ:0«||4tT 

5o ^hKmUUl ^, 7 2S:SVMC)^'g-U, W«l|7 
3. 7 4«:SvMCiie-e-t-5ri:'b-e§?>o UT, n 
l*3<t05^2ffrt<^K'5' h • -fer/K* loroftiJiW^S:*^- 
||3tJitJ«m4ffrt«t':y b --fe/HllOOffilJijil*! 

[0 0 3 51 NVM ggfiS Ort(Z)#lf y h • •fe/l>SrfB»JtC 

S^fi^It^yaiJ^^ 5 ViZ-rsr i:;i5x-^S<. ^fs^b- 
-fe/K^tct&S^^tl-Sx-tJ't. fs/hi^Sl. 8 2. 8 
3 *fcHt 8 4 SriifE*v5««ffi*«l^3li-S r »c i 9 <@»J 

ictiS-rsr t;iS-t?#-2>, SfoX, NVM g@5 0{i77 

(0 0 3 61 NVM ilB5 0rt(Olf 5' h • -fe/K 
fj/b.-feyUlO, 1 2 0^®M6<JlC7'ci:/7 ^ V'^ 

■r .5 icji, .fc i: ^ 3 5j?/u h /jrl ^ L*?) 5 jJ?/u h <0 y ^ 
>^ • ::^n^^7 5^^^«JE«ry-:^iSl5 2lcPPJlD-t5. 
t ^lijK) 1 :i?/H^ i^C V ^ L*iJ 2 d^/W h COM 1 ilS^T'a :/ 7 

sv^'mjii^S^ilSe iic^iml-s, ^2. m3*jj:tit 

y^A'fi<r>\fyY--^M-t. tTj/ h • -t/H 1 0, 120 

x.(JSii!imjE/iir<om2SS?rn^7 5 Vi/mtrS^ 
^6 2. 6 3. 6 4i;:PPJp-t-2>wt{cJ:t):^7{;:/^5. 
fci xtfii^) 8 hJfcv^ 1 0 jK/u KoSiJIIiT'n 

5 :^^'«ESr«|i|ii»7 1 JcH]Jp-f 5. »4 U< Wfti 
yn^TS ^^^^ffiEl*, y-^ • 7°n^7 5>'^«iEJ; 

5o Ml tfs' b • ::^n^^7 5>'i5^«I. tchTHifrnM, 
ffiVDD STIES' bi»8 3, 8 4tC^AP-t-^o tf 3' bi»8 

ffii:©IU4, t^yb'-fe/HSO. I AO<r>m^f-Y 
1 3 5, 1 4 5<o#>*roT<o^•y^''^^l^^FP:7><7?ISfi^« 

^2 hTs' h • 5 V^flffiiiStV MS8 1, 8 2 

^cBl^n$^^•5. tSoT^ if y h • -feyn i o, i 2 oas 

sh^'tJfct), setE®)^- Kt?®if^'f-5. 



/4 

7°n^^7 5 ^-^^ • :7'o-fe-;^roFBli-±. y-;^ii2. 

1 2 2tttrs' h • -t/H 1 0, 1 2 OW KW LT 
■ttU-t'naig KWV114, \2A\t\fyY'^ 

/nio. 1 2 o<oy-;^i: L-c^:ti€tb«lBB-t-5, 

y-Vv fcirxJim^^istV b • -fe/n 1 0. 
i2 0roKWvii4. 1 2 4*^p3^tu^*ix5l±U, 
f y b • -fe/n 1 0 oaj^^- M 1 5 irftiJIW'^- h 1 
1 6 t(DrBl(D^-v^/t'^^*JJ;t)ttrs' h • -fe/n 200 
MS^y- M 2 5 hW'^^- H 2 6 twraco^-^;!^/!^ 

110, 1 2 0 K>SJ?9y— M 1 6 , 12 6TO'f-Y^ 

1 2 6lc*3l<>TS«ffiiCj;t3§|#oJtfetL5o ^s/ h • 

M 1 6 . 12 6 T<r>mfmnmn\h<r>^ Vyy 

-tiss^j^siiy- M 1 6 , 1 2 6Trom#h7 3'7'--y-'(' 

brt»:iaA$nSi:. *iJ»y-M 1 6, l 2 6T©^ 

20 • -tr/i/ 110, 120 SrMti.6atiSiST;iS ^ , * s' b • 
y-taA^OJi^tTi^S, NVM i£«5 OA»t>ya:/ 

«y-Hl6. 1 2 6T<omi^h7 5'7'- -th-r brttC 
lll^a<B> fctx:«^Sl^SK's' b --fe/H 1 
0. 1 2 OrtlC»«ft$tt?>c ■t"'i*3*>t's' K • ■fe-'H 1 
0, 1 2 0>SS7'n^^7 5>'^$ix5, 
[ 0 0 3 7 1 NVM 5 0 O t' 3/ b • -fe/U, ;t t xli^ 
l*JJ;0^m2^Trtw^^5' b • •tr/PSr«^6^tctB*-r2)tc: 
y-:^iB*ffi]ESry-:^365 2Jcff;!]Pt. Umm^ 
30 SJE«:»J«litS 7 1, 7 2 fcppjp-rs. Mi: UT, *?) 5 
b LiK) 7 ^/w b WEroflffS: y-;^t^*«ji i L 
TiU^L. m-l lJK/Wb/it''b*^-9JJ</WbOA<oa; 

i»6 3, 6 4*5J:t;5*li^^*|7 3. 7 4 

/Wc^-^^tbSc ^>Sll^fiMI^:*5^,^Tt*, ^tfl«l6 i. 
6 2 4oJ;05t's/ bill8 1, 8 2, 8 3, 8 4 (iS^i«S«ffi 

6 1, 6 2*Jj;tJ«t'3' bi^8 1, 8 2. 8 3, 8 4«» 

40 b V > u#5 - 0 . 5 jK/w b i£(omm^^ms.tm^ 
il&6 1. 6 2\z.^tia^ii. 1tbx.immsS.fii^<D\fy 

Vm^n&f)'^^ y YU^ 1 , 8 2, 8 3, 8 4tcBl*P$ 

ix5c ml^T*^J:05m2^T<Olf s/ b --t/KoilS^y- b 
^l^T*3J:ot||2^T©K•s' b • -fe/KO-^^-v^/i^iacttst 

i: X.\-^m 2 jK/U b /il/^ 5 b (DmS.t£ i£<D t* s' b 
m^^JEd^t-j, bi»8 1, 8 2, 8 3, 8 4»C^JP$ 
ix. KW'(^i^*»bllltT*SJ:tJ«m2lt<Df 3/ b --fe/KZ) 

50 ^^^>vmmz.m'3xn^^\^}^ifi^^tiz>:Lt^ 
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IS 

loo 3 8j f^liSXt^f^2n<0\f-y h • ir/KOy-;^ 

Sffi, fcir^tftfeSOdStrs' h • -fe/H 1 0. 120. 
1 30. 140. 2 1 0, 2 20, 2 30, 240rt{C 
»iirt$tl.2>. •f'fct^*). NVM ^B5 0«^l*3j:tJ5^2 

[0 0 3 91 NVM OWfs' h • -fe/K fcirxlif 

5,^.-^^1,4 3 0, 4 4 0*»^>7'— ^SrSE^flStlltt^ 

^ liURKStm/ESr^f^^fte 4 lcEp:«]Di-So ^'iJ^^ LT. 

1 if>.)v V ti\.^\.m 2 sH/u b (^^lJ^!^IgESlm/E/!)s*|J^»ii9 ? 4 

jcR]jp$ixSo ^1. lg2*5J:Uf|g3fifrt<oifs' h --fe 
/Hif?/ b • •fe/W4 3 0, 4 4 O/i^Psror'— ^<7)i?©7° 

WSiMMM&^mW^^ 1. 6 2, 6 3. 6 4(CglAp-r 

ffi, fctx.tfig«S«jaE*y-:^i»5 2, 5 4 iCEP^Dp-f- 
5. i^l3jf/l'hJieV^Ujii^2jK>'i'hW||l fs' b^StSBE 
*Stf5'h«S8 3. 8 4tc:EnJ!jp$ix2>„ »4L<(4. K's' 

hiiasi. 8 2icEp;!jp$tts^2if3' bssstmjEtt. y 

-xi|g5 2, 5 4(cFnAP$tv5y-;^RSimflEi:IIM6<J 
{C^LV\ )5K LT, h • -fe/1'4 1 0. 4 20rt?lr 
m\''i>nM\-i.. tVb ■•fe/J'4 3 0. 4 4 0d>e>7'-^ 

7 4(^:P^iIl$^^'5»J^WS^^SJBEl4, iifit<«:. y-:^ 
i»5 4JcR]J!;P$tv5y-;^B£Si«ffii:'>''i< ttPDS 

soifi^-efc-s. ajii»6 4{c^jp$tt5iiiaj;ss^ 
SJEfi, »*u<», y— ;^iSl5 4{j:EpAp$ti,5y-;^ 

K^m/EJ;'? '>'i< b • ■t^'1'4 3 0, 4 4 

0 ©jgj^y- h 4 3 5 . 4 4 bai^'iX<DT<Of-^^/l' 

aSiitSe 1. 6 2. 6 
3Je:^;!iP$jL5||2®^Btlt«ffi«:. »*L<tt, m 
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1, B2*fcl4^3=fTrof b ••tr/K^a^y-hTro 
^■r^/i^^SC5>WilfiSSJEi: y-;^i»5 2. 5 4 {i^ 
*n$ii2) y-;^gEIBi®Ei:«??d J: "9 tiSW 
[0 0 4 01 ify b • ir/1'4 3 0;i57°n^7 5 
i>b. Um^-YA 3 6T«m^Sf h^s'^- f-'T b?55* 
fc3tem $ti5o siJiJiy- b 4 3 6 T<0^+^/U^*Rgp^^ 

y b •■fe/w4 3 omn^^ii^t. mmy~h4 3 er 

(j:Ep;!)P$tv?>SiJiS|im»mffil4, b • •fe/U4 3 Qt^-f 
xiiTyS. ^y^i^itm^timmy- b 4 S e Tw^^;^ 
/uM^Kas^roMffimHJ; ti , If s/ b • -fe/W4 3 0 

mn^^ixtcm^fimmy^ b 4 3 6r<D^^^/i^m 

ixfcf s' b • ■fe/i'4 3 0d>P>x-^SrSI5^1lS|gl4, if 

20 y b • •fe/'W4 3 O(D^-r^^l^i$Ht0mni^X\ 

i»8 3^cJg■&$j^5«l*pii*BlS (la^-Br-r) 

v^lliiESrtl^L, fcV b • -fe/U4 3 O^^ib^l^afit. 

■feyU4 3 0*^P>x— :J'SrS£i?f©?>Bg«4> K-j/ b • ■fe/W4 
3 0(Of^^;^/i^lgti±^«14*l^*,, -tr^rffiiLSmat 

fct x.<4»?) 1 0 mA £i±i:^c^v\ fs/bi^SSSfc 

I., \fyh '■^/i'4 3oi)^hm2f^mm.. ^mo^m^ 
30 Its, 

[0 0 4 ll f:/ b • •fe/W4 4 0;iS7'n^7 5 

. ^t. mm^-h4 4 6r<on^h7-yy'--^^ hi^M 

(4, «iS«f b 7 - f-^C b*S|IK6<)fcS^«itfttcDi: 
•y b • ■fe/W4 4 0 t . ftlJtiiy- b 4 4 6 T 

(om?^ b 7 s'^ • bJ43ie«j{ts^«if fcs 

l,M4iEt!:^«$tb5, *lj|»p^^- b 4 4 6T«>f^^^/l^ 

40 i tj tei/^MfflSiisr^-rs, >< i4v mnui 4 

Oify ^>'y:^tlftm^fi.mW^~-h 4 4 6Ta)f-^^ 
/l^i$.U^<omm.Wff.^ f t>{S:< s If S' h • •fe/1'4 4 0 

*stB*$itfc^g^»4sijffliy- b 4 4 6r<o^-r^/i^m 

jxfcfs' b • ■fe/U4 4 O/i^bx-iS'SrfS^ffS^H:. f 
s/ b • -lr/U4 4 0<75^-v^ywMlSJ4^^Stt-e. -?:rSr 
MixSmtiEa, fei:;tJ4i^2 <iA »lTi:^h$i\ tfs' b 
ms 4\zf^^^tii,^jeatiSm!lli m^^-f) 
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tt. O^A jejlJii:*:ti,^ t's/bi®84tc 

l^s/ h •■fe/U'4 4 0A»t>l|2^afiS, ^SOSrigi^f 

10 0 4 2] b's' h • •^r-'^4 3 0. 4 4 0 d^tjx-^ Sr 
K^lfeST'n-fe^tDWli, y — ;^4 3 2, 4 4 2(i, K 
W-f>'434. 444^9^ -tix-t'ixiSl ^llJE/U V''</P 
{C*>5„ fWi»y- H4 3 6.4 4 6T®^-V^/l^««|5 

^i!\.^m.mt>h^\\ 01. 02*3 J; 0503 ft 

SrlSTSf^ ■\' 4=^/1^^(4, ilJ^i^e 1, 6 2. 6 3tCPn 
01, 02*3<fcOf03fT»K's' b ■■feyuro^KJT'a 

NVM OOTfj/ hi^»4, nZ<t^ 

S*rox-^'tfe#tt;iSNVM isas otc*iv^T«/^$^^ 
NVM O/^^ro, fs' l>ii^^l:Wx-^*fe#tt!iS/h 

[0 0 4 3] tJl±. NVM ygEt-?:roNVM 3^ttfcT^-fe;^ 

ftli, ::^y'V yh • V-hfET (DTU^^m^. 'S-FET 
[ 0 0 4 4 ] NVM SISOFET Sr^a 5 ^yif^^U 



(10) 

10 0 4 5] NVM y^ScDFET (4, 0 2^14©^^^^^ y 
10 [0 0 4 6] NVM SBtOFET ;ii>f>x-^' 

tt, assi^-MJips^-t-s K^>rl^^c^^^«ES^p^^pi- 
m\ti^mi-i>o FET © KWi^icfe-e-^tvsf 

s' hi»Sriittix<5m«IE*tft^ai-t-SrtfcJ:i9FET ii^h'f- 
FET yt±mm^~ KTcOf^-y^ 

NVM iSettKt*Bgffli^J-S-t-5c 
20 [EIffiO<S^/jj|ji5q] 

[gi2i ;4:^e^tcj:5^«igi4;<'&yi£e(^iBiiieiii'c 
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(54) SPLIT GATE MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonvolatile 
memory device excellent in power efficiency and suitable 
for low power application, by a method wherein electric 
charges carriers generated from a source of a source 
area range over a channel area and accelerate, and are 
implanted into a dielectric layer located in a floating gate 
or under a control gate, and a selective gate controls a 
channel current. 

SOLUTION: A nonvolatile memory(NVM) device 
comprises a control gate 32 on a first portion of a 
channel area near a source, and split gate field-effect 
transistors(FET) having a selection gate 16 on a second 
portion of a channel area 38 near a drain. When the NVM 
device is programmed, electric charges carriers of a first 
polarity accelerate in the second portion of the channel 
area 38 under the selection gate 16, and are implanted 
into a lower dielectric layer 14 of the control gate 32. 
When data are read from the NVM device, a read voltage 
is applied to a drain adjacent to the selection gate 16 a 

current of a bit line coupled to the drain of PET is detected, and data are read out. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 



http://www1 9.ipdlJpo.goJp/PAl /result/detail/main/wAAAwmaOm3DA41 1 074389P1 .hi 03/09/09 



. Searching PAJ 



2/2 



[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 g.ipdl jpo.goJp/PAl /result/detail/main/wAAAwmaOm3DA41 1 074389P1 .L 03/09/09 



